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-MEDIUX FOR DETECTING TOXIC STRAINS OF CL.
' PERFRINGZNS TYPE A, B, C, D, ¥

[fhls is a trensletion of an artlcle written by
3. D. Bychenko, Institute of Enideuniology ahd
ifieroblology imeni M. F. Ganeley, (Director ~a
© Prof, 8. N, Muromtsev), Moscow, in Laboratorndye
Delo (Labo“atory Affairs), No 1, 1960, pages 40-437

The simplesu methoas of isolation of Cl, perfrinsens
(¥ilson-~-Blair media; Robinson~Stoval, high column, etc.
have a substantial defect -~ they do not permit the scparation -
of the toxigenic and nontoxicenic strains in the primary
inoculation (2).  Fence, at the present time, in order to
isolate Cl, perfringens from various sources one makes
ertensive use of the methods based on the utilization of
proverties of the majority of the toxigenie strains of this
mierobe to secrete hemolysins and lecithinase (2, 3). The
divided inoculation of the investigated material on various
‘indicator media -~ dishes with blood-agar, dishes with yolk-
~agar, ete. (3) -- requires a large consumption of media and
lavoratory dishware. The specificity of this method is not
very hig h, since many clostridia and other microorganisns
are cabaole of causing hemolysis of erythrocytes and the
splitting of leéithin. Divided inoculation of the material
does not enable ore to state well any certainty that a ‘
colony surrounded by zones of hemolysis 1s capable of a
simultaneous alteration of lecithin,

In ordser to perfect the indicator method of C1,
nerfrinzens isolation, we suggested a combined method based
on the prirciple of growing the suspicious microorganisas
between two indicator layers of agar. -As indicator plates
iron sulfite =~ blood -~ and yolk-azar were used.

JIn order to prepare the wedla, we used: (1) Nutritive
meatnoeotona-a~ar (two percent) with glucose (one percent);
(2) 10 percent ua SO solution (sterilized with flowing
- stream for one hour§3 (3) Eight percent Fe(l; prepared on

distilled water; (4) Eight oercent PbCH,CO0 guspension on
distilled water: (5) Sterile defibrinatdd blood of a ram
(ravbit or mouse); (6) Chicken egms. All materials with the
exception of blood and ezxs can be preserved for a long
time (one to two months) in a dark, cool place durlng the




‘work. -RBlood at a temperature of three to six degrees cannot
- e nreserved for wmore than two weels, eggs, not over four '
- veelks. : . : : S
. Iron sulfitce-blood-erar (ZhS7A), Depending on the
projected number of inoculations (calculating 3 al. of
 mrepared agar to one Petri dish); the nutritive agar was
melted in small bottles on & water vath, To 10 ml of hot
agar (80~100 degrees) 10 ml of a warm solution of lianB80
were added and, after the mixture had cOole to 60 degrees,
0.25 ml of FoCl: solution and 0.5 ml of PoCH;C00 suspension
were alsgo addeds The mixture was mixed thoréughly,and
noured into Petri dishes in thin layers (not over bné ml);
about three to four ml of azar were required to one dish,
The dishes were thus used for the inoculation of the
matorial (purc and coantaminated Cl. perfringens cultures,
exudates and emulsions of tissue from wounds and animal
orgens which perished of gas gangrene, emulsions ol soil,
feces, food products, etc.). The material was applied to
the nlate by means of soft strokes with a platinum loop or
with the tip of a Pasteur pipette on a plate of iron-lead-
" gulfite agar, In three or four places an injection was
made to the bottom of the dish. One loop was used to
spread the imoculation on two or three dishes. The inocu-
lated dishes were ranidly covered with a thin leyer of
blood agar (1-2 ml)ec which had been prepared as follows.
To 100 ml of glucose nutritive agar cooled to 50 degrecs
were added 10~15 ml of ram’s blood, and the nixture was
thoroughly stirred.

The agar plates would harden within a few minutes,
and there was almost no condensate formed on the dish
covers. The inoculations werc incubated in a macroanaerostate
(37-40 degrees, the atmospheric pressure was up to 600 mm
of mercury),  The growth of toxigenic Cl. perfringens
coloales was observed six to eight hours later, with a
characteristic darkening and a hemolysis zone surrounding
them, Some Cl, perfringens colonies on the surface of the
blood platc ranidly turned grecn upon contact with air.

3ecauss of the lack of vacuum apparatus under field
conditions for the isolation of Cl., perfringens from organs
of shoep, this method was employed with & supplementary
“spread of plain slucose agar (45-50 degrees) in a layer
~ of not less than two mm (25-30 ml on the surface of the
‘blood plate), After the agar had cooled, the dishes were
incubated upsidedown in a regular themostat at & temperature
of 37-40 degrees. Unon studying the dishes within 10-16
bours-unde¥-astrong light, the toxigenic Cl. perfringens
colonies werc secen in the form of smoke-~colored or blackened
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 formations surrounded by a hemolysis aurcole. ‘ S
. We also tosted the yolk-blood -~ and the ironsul- -
fite yolk =-- agar. The principle of the method was similar

to thec onc described above, but, in ‘the first instance,

we uséd yolk-agar instcad of tho iron-sulfite-agar, and,

in the second, the inoculated surfacs, not the blood-agar,

was covered with yolkeagar cbbdled to 45 degrecs. ‘
However, from our point of view, iron sulfite-

fEldod agar is the most convenient under laboratory conditions.

This medium enables onc to isolate Cl, perfringcens of any
type'(by’thc‘bladkeninﬁ and hemolysis), while other media
 (blood-agar, yolk-ager) may not Dbe affccted by certain type
7 strains. o S ‘ S
" In the subse quent worlk we used iron sulfite-blood-

- agar only.

In spite of the fact that there are many micro-
organisms in existence in naturce which arc capable of
. changing iron sulfite-agar (4), the specificity of the
methofl remains sufficiently high, since Cl. perfringens is
‘easily diffopentiated from the rest of the picroflora owing
to its rapid growth (six to 12 hours), the presence of a
homolysis zone around the toxigenlc colonies, as well as the
polatively large sizes of the colonies up to two mm dia-~
meters, - Besides, in the indicated method of growth the
 development of obligate anacrobes 1s inhibited by the incom=
plete vacuum, - . : : v - ‘
Upon inoculation of moterials highly contaminated
with somec microflora one succceds occasionally in observing
blackoned Cl, perfringens colonies in closc association
with other microbes which do not causc blackening of the
medium. = S RS S o
‘ A final identification of the nicroorganism from
a susnicious colony is nadec efter studying the properties of
the culture obtaincd on a liquid medium. e o “
About 300 strains of various types of Cl. perfringens
were cheeked with the forcgoing method (A -~ 273 strains,
B ~- six strains, C -- four gtrains, D ~- 16 strains, ’
F -= two strainss. o Fon e o
o A1l toxigenie culturcs of Cl. perfringens, the Til~
trates of which killed white nice, caused blackening and
‘hemolysis of the mediun following inoculation én iron
‘gulfite-blood agar, iany mildly toxigenlc Cl. perfringens
cultures, the filtrate of which did not Lkill white mice,
algo proved capable of forming blackenad colonics with a
" hemolysis zonc. v ‘ : - ‘
‘ It is worth noting that Cl. perfriggens culturcs of
types A, B, C, and D, as & rule, changed blood-agar with



. the formation of a double hemolysis zonc around the colonies
(incomplete hemolysis in the outer zono, and complcte --
in thse inner ZOncg; The type F Cli vorfringens colonios
_hod only an incoplete zone of hemolysis. Ion-toxigenic
_strains of Cl. perfringens did hot causc hemolysis, S
thoush they did forn black or smokc-colorced colonics, TIons
of iron and lead, in the given concontration, had almost
no cffcet on the toxin formation of Cl, perfringens. ‘ S
' Iron sulfite-blood ogar was uscd in the detcruination
of the orcscnce of toxigenice Cl. perfringens in 120 soil
~ samples from Southern Iazalkhstan, wherc during the soring
- and fall seasons an ‘infcoctious enterotoxemwia of shecp is
¢ observed. Tho soil was put in storilc test tubes with
cotton stoppers and exanmined after prescrvation for a o
period of two to threc months (temperature about 20 .degrees).
. Upon direct inoculation of the soll emulsion in a ) e
. physiological solution on dishes with iron sulfite-blood-agar e
tho growth of Cl. perfringens was noted only in three out of
, - 45 test tubes. Therefore, all soil samples werc inoculated
. first on a 1liquid nutritive concontrated medium (five of G
" soil to two flasks with 200 ml of casein medium Ho 3, TsIED)s .
One of the flasks was heated to 80 deprees for 15 minutes '
following inoculation. ' ~ o S
After incubation in a thermostat at 37 degrees,
- the grown, 24~hour cultures were inoculated on dishes with
iron-sulfite-blood agar. The Cl. perfringens colonles =
‘werc isolated within i6 to 24 hours and the properties of -
fresh six-to -seven~hour cultures were then studles. In the
abscnce of spceific growth in the flasks (clouvding with gas
formation), the latter were kept in a thermostat at 27 S
deprecs for several days to grow spores., The srown culturcs
woere cxemined by the forogoing method. o S
... Thus, according to the symptom of blackening and
hemolysis of the iron sulfitc~blood agar, we succecded in
“isolating Cl. perfringens in 75 percent of soll samples.
. The majority of the cxamined cultures werc related
to tyne A and nontoxigenic variants (250 strains), according
to the results of activetion of the filtrates with tryonsin .
 (0.25 percent) and the reactlion of neutralization with o
 spccific antitoxic sera of 4, B, C, D, and F Cl perfringens
types, .The filtrates of fresh cultures activated with
trynsin nroved to be highly toxigenic in threc strains (from -
2,000 to 10,000 Dli for a white mousc). Before activation
with trypsin thesc filtrates were nontoxigenie or mildly '
toxicenic and conteined no more than 10 Dlm in ono li,
, - Lceording to the results of the neutralization o
.~ rcaction, a2ll three stralns were related to the type D of
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€1, perfringons. o
Thesoe data may serve as indircet corroboration of

the cause of infectlous caterotoxemia of sheep in Southern
rozelhstai. E : ‘
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